ABSTRACT In almost every forum around the world, country leaders are discussing over the necessity of building smart cities. However, even the term ''smart city'' is diffuse nowadays. Some countries want their cities to become smarter, and others want to create smart cities from scratch. Several mappings have been developed around the world to locate the smartest cities. We believe that, since Latin American and Caribbean countries are exploring the possibility of creating smart cities, proper mappings and plans are necessary to assure that the efforts are not a waste. Using a literature review and a survey, we try to determine the state of smart cities development and its technical readiness in the region. The survey results convey that the perceived level of smartness of cities was low to average, and the potential benefits of becoming smart were evident. Despite perceptions being so positive about smart cities viability, some participants highlighted that the establishment of smart cities is an integral process that requires more than technology. The importance technology plays in building Latin American and Caribbean smart cities was reviewed in the development plans of four local governments. This analysis showed that technology plays an important role in the development plans of cities wishing to become smarter.
I. INTRODUCTION
Smart cities are a trending topic nowadays, and cities are growing at unprecedented rates [1] . Under these conditions, and with the proliferation of smart cities, we would expect a shared and homogeneous definition of smart cities. However, this is not the case [2] .
Smart cities represent a model for urban development in which technological advances are applied to improve the living conditions of people, the economy, the environment, and the access to governmental information [3] , [4] .
Creativity has usually helped solve problems associated with urban agglomerations, human capital, cooperation (sometimes bargaining) among relevant stakeholders, and bright scientific ideas: in a nutshell, 'smart' solutions. The label 'smart city' should, therefore, point to ingenious solutions allowing modern cities to thrive through quantitative and qualitative improvement in productivity [5] .
European and North American cities dominate the list of the 50 smartest cities in the world according to [6] . Buenos Aires, Argentina, is the top Latin American ranked city, occupying the 83rd position in the IESE Cities in Motion Index 2017 [6] .
We believe that, since Latin American and Caribbean (LAC) countries are exploring in the creation of smart cities, a proper mapping and plan is necessary to assure that the efforts in creating smart cities are not a waste.
In this paper, we try to determine three aspects: 1. The state of smart cities development and its technical readiness in the LAC region. 2. The level of concreteness of various development plans in the LAC region. 3. The importance technology plays in the development plans of cities in the region. To achieve these goals, we carried a review of municipal development plans in the LAC region and conducted an online survey to determine the current smartness state of LAC cities and the perceived readiness to become smart. The survey was conducted mainly in the technical aspects of smart cities.
This paper is an extended version of a research presented at the UCAmI 2017 [7] . Further analysis of the survey responses and an in-depth review of development plans of LAC cities are the main contributions in this paper.
The structure of this paper is as follows. Section 2 describes smart cities and its dimensions. Section 3 introduces related works. Section 4 describes the quality of life in LAC cities. Section 5 describes the methodological approach followed in this research. Section 6 presents the results of the survey conducted and the analysis of the development plans of four LAC cities. Finally, Section 7 reveals our conclusions.
II. SMART CITIES DEFINITION
The definition of Smart Cities has been extending and changing during the last two decades. In recent times the concept has become a synonym of information technology cities [8] . Scientific literature tends to widen the limits of the smart city concept including other topics. Moreover, stakeholders have different discourses regarding the concept [3] .
Fernandez-Anez [9] described four groups of stakeholders addressing the definition of smart cities: local governments, governmental institutions, private companies, and academic institutions.
From the academic perspective smart cities are usually people-centric (i.e., the goal of smart cities focuses on wellbeing and quality of life). From the technical point of view, academia perceives information and communication technologies as a tool for smart cities [9] . From the political perspective, both local and country level institutions consider governance and environment as the key factors in smart cities. Local institutions focus on efficiency and larger institutions on sustainability [9] . Private companies, focus smart cities on the economic perspective and environment [9] .
Even though there are several definitions of smart cities, for this paper a city would be considered ''smart'' if it applies ICT based solutions to problems in these six dimensions: governance, quality of life and essential services, transportation (mobility), economy, people, and environmental issues. Furthermore, a city must include initiatives and projects in their development plans to be considered as a city becoming smart. Table 1 shows a summary of cities indicators of ''smartness'' proposed by Cohen [10] for the six dimensions previously mentioned.
III. RELATED WORK
This section describes related works to this research. This section aims to present different types of research focused on smart cities. Reviews on political aspects of smart cities, The role of different professions in the construction and transformation of smart cities have not received much attention from the scientific community. However, some studies focus on this topic. Lima et al. [15] worked conceiving the role of urban architects in smart cities. Authors delve in different scenarios in which smart cities develop (i.e., cities built from scratch and cities being transformed). This type of studies enforces the necessity to address different professional perspectives while researching smart cities.
Other types of research focus on the visualization and the proposal of measurement frameworks for smart cities. These frameworks are usually focused on technical aspects. Most rankings available online delve into the political aspect of smart cities and manually rank cities based on their policies. Airaksinen et al. [16] described a performance evaluation framework for smart cities. Authors included Key Performance Indicators and guidelines for data collection. The main contribution of the study is a visualization tool to allow decision-making in the development of smart cities.
Also, in the decision-making dimension of smart cities, some researchers focus on real-time decision-support systems [17] . Ottenburger et al. [18] proposed a system that reduces decisions based on statistics and projections and promotes data mining and real-time data analytics. In this case, the application is emergency management; however, this is a clear example of how smart cities are changing the way in which cities are conceived and analyzed.
From the technological perspective, different authors studied Internet of things(IoT) as an enabler for smart cities [19] , [20] . Focusing on IoT architectures, Medina et al. [19] reviewed different domains, technologies (devices) and architectures that promote smart cities from IoT. Furthermore, authors describe case studies conducted to demonstrate the impacts of IoT in smart cities (e.g., Santander and Barcelona in Spain). It is interesting how this research also introduces as a case study the city of Guadalajara, Mexico; comparing smart LAC cities with smart European cities.
In mature smart cities, some research focus on satisfaction benchmarking [21] . Christ et al. [21] presented a tool to assess inhabitants satisfaction in cities (focusing on the smartness of cities). Even though our research is similar to the one presented in [21] , our work focuses on technical readiness to develop smart cities. Other studies focus on creating rankings of smart cities. For instance, Cohen [22] In this review of related works, we found that the number of initiatives for smart cities in LAC countries is low when compared with the number of large cities in the region. Furthermore, the amount of smart cities in LAC represent only one percent of all smart cities in the world [23] .
Based on a review addressing the dimensions, approaches, themes and nature the research done in smart cities [24] , different publications show that the main research areas focus on the definition of smart cities attributes, implementations and foundations. Furthermore, policy domains and management and governance are areas considered in several studies. Technology is one of the most common research themes. Therefore, the focus of our study seems accurate.
Ojo et al. [24] also delve into the nature of research done in smart cities. Authors describe that most of the work is descriptive. Moreover, authors explicitly state that ''the numbers of survey, theoretical, polemic, and position publications are very few (virtually nonexistent)'' This also provides solid evidence of the importance of our research. Surveys only represent 2% of the literature studied in [24] .
IV. QUALITY OF LIFE IN LAC CITIES
Quality of life (QoL) of a city is correlated to how satisfied (or happy) its inhabitants are with their lives, their city, and their neighborhoods. Measuring it is not simple. Many QoL indexes exist. They all emphasize the use of subjective satisfaction or happiness indicators for evaluating well-being [29] but cover a wide range of aspects, from a stable political and social environment to the availability of housing, consumer goods, recreational opportunities, and a long list of public services. The list of variables to consider involves demography, housing, health, crime, labor market, income disparity, local administration, education opportunities, environment, climate, information and cultural infrastructure, amongst others. In this section we do not pretend to cover all aspects of QoL in LAC cities but give a glance of it.
Latin America is a group of countries and dependencies located in the western hemisphere. The list of countries in Latin America includes: Argentina, Brazil, Bolivia, Costa Rica, Cuba, Chile, Colombia, Dominican Republic, El Salvador, Ecuador, Guatemala, Haiti, Honduras, Mexico, Nicaragua, Peru, Panama, Paraguay, Uruguay, and Venezuela.
With a total area of around 19 million squared kilometers and a population of 639 million people, the distribution of settlements in LAC is based in megacities (i.e., 10 million inhabitants) [25] . In 2016, 12.7% of the total population of the region lived in 5 megacities, but this percentage will rise to 14.3 when Bogotá reaches this city category, estimated to happen in 2030 [25] .
LAC cities are heterogeneous and there are significant inequities among their inhabitants [26] . Cities in LAC are the most unequal in the world, which undermines public prosperity and can affect personal security and safety [26] , [27] .
Public security remains as the weakest point of LAC urban life [28] , [29] . This region has one of the world's highest rates of victimization (robbery). Lack of security and VOLUME 6, 2018 personal safety limits ''freedom, mobility, productivity and public interactions'' [27] , which decreases the quality of life. Moreover, the financial burden of crime is high, ascending, in some cases, up to 25 percent of the gross domestic product (GDP) of the country, for example, in Colombia and El Salvador.
Quantity and quality of dwelling houses are not sufficient to warranty fair conditions to LAC city inhabitants [27] . Other issue is the lack of running water or shortages of drinking water. However, this issue is particular to some parts of the region [28] .
Problems in LAC cities are a persistent deficit in dwelling of quality, insecurity, traffic congestion, lack of public space, and severe economic segregation [28] . Furthermore, LAC cities are expanding their area at a higher rate than the increase of their population [26] .
Despite health services, roads, air quality, water quality, and traffic flow are deficient, when LAC citizens were asked about their degree of satisfaction with the city they live in, these aspects did not have significant impact in their quality of life [28] . Particularly interesting is the traffic congestion issue. LAC has the highest motorization rate of all developing regions, with the consequence of low use of public transport [27] . Lack of security and physical expansion of cities are two of the triggers of high motorization. Traffic congestion is the most important infrastructure deficiency in LAC cities [27] .
Governments do not pay attention to the creation and maintenance of public spaces, such as parks. Shopping malls are the new socialization spaces [26] .
LAC cities face environmental problems [27] . Sanitation is not adequate in many cities. Waste management is a significant problem in some of them [26] . The environmental situation creates health and environmental hazards.
Urban governance is a topic that requires attention. There is significant progress in democratization and decentralization, but it does not mean that resources and capabilities have been transferred to local governments [26] . More active citizen participation must be encouraged to strengthen more transparent governance processes. A taxation culture has to be established, so that local governments can work with effectiveness, efficiency, and equality [30] .
E-government must become a priority for local governments. Successful experiences in Colombia, Uruguay, and Panama show that political support of the project, qualification of human resources, and availability of financial resources are critical factors [30] .
It is important to state that all governments in LAC face the challenge of providing high broadband connectivity to remain competitive.
Perceived impediments to the prosperity of LAC cities are, on descending order of importance: poor governance and weak institutions, high incidence of slums and poverty, high levels of crime, corruption, the high cost of doing business, inadequate infrastructure, and low levels of human capital [27] . LAC cities face these enormous challenges to become smart. However, these impediments can also constitute opportunities to improve quality of life, which could be addressed through ''smart'' initiatives driven by ICT.
Ten dimensions are taken into account in the IESE Cities in Motion Index for evaluating city smartness: human capital, social cohesion, economy, public management, governance, environment, mobility and transportation, urban planning, international outreach, and technology [6] . Performance of LAC cities is not good at any of them, but it is, in general, especially poor in human capital, economy, and technology [6] . It is important to highlight this point because this can be one of the causes of many of the problems LAC cities face. Though technology is considered by itself a dimension in [6] , it can also be seen as a mean to improve the other dimensions in a city.
V. METHODOLOGICAL APPROACH
This paper presents the results of a survey aiming to identify the main problems that LAC cities face to become smart. Moreover, the survey focuses on the technical readiness of several LCA cities.
The first effort in this research was a mapping of smart cities in LAC countries. For this, a literature review was conducted. The review included academic sources, national reports and development plans of the main cities in LAC.
In parallel to this review, we designed a survey to gain insight in the current level of smartness of cities in LAC countries and their perceived technical readiness. The interviewee information was gathered based on the categorization proposed by Konstantinos [31] . Afterwards, the survey focused on the interviewees' expertise and their perception on their city's state of smartness and its viability of becoming smart.
The online survey designed and used in this research contained the following questions (and possible responses):
• Name of the country where you live (options: Argentina, Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica, Cuba, Dominican Republic, Ecuador, El Salvador, French Guiana, Guatemala, Guyana, Haiti, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru, Suriname, Uruguay, Venezuela, Other)
• Name of the city where you live (open text)
• Type of city where you live in (options: Capital city of the country, Capital of province or department, Other type of city)
• Size of city where you live, according to estimated population (options: Megapolis (more than 10 million), Conurbation (3-10 million), Metropolis (1-3 million), Large city (300.000 -1 million), City (100.000-300.000, Large town (20.000-100.000), Town (1.000-20.000))
• Area of your expertise (options: Computer Sciences, Civil Engineer, Electrical Engineer, Other Engineering, Architecture or Urban planning, other)
• Please rate your knowledge on the concept of smart cities (options: poor, fair, good, very good, excellent).
• What is your knowledge level of the following technologies? (options: poor, fair, good, very good, excellent)
-Sensors and actuators -Internet of Things (IoT) service architecture -Open data, ontologies, taxonomies, and data integration -Cloud computing -Data analytics, data visualization, and big data -Domain specific modeling -Crowdsourcing and collaborative decision making • In a scale of 1 to 10 (10 being best), how BENEFICIAL would be investing in smart city applications for each of the following aspects of your city? (options:
• In a scale of 1 to 10 (10 being best), how VIABLE is to add Smartness to each of the following aspects of your city? (options: 1-10)
• We would appreciate any comments you may have on the topic (open text). As it can be seen, the survey was designed with mainly closed questions. The divulgation of the survey was through mailing lists of the Latin American Center for Informatics Studies (CLEI) and the World Information Technology Forum (IFIP-WITFOR). CLEI list involves participants mainly from academia. The IFIP-WITFOR list involves some academicians but is open to Informatics national professional associations. Therefore the results of this study may be somehow biased. The least represented group of stakeholders may be local governments and governmental institutions, since private companies, and academic institutions are represented on CLEI and IFIP-WITFOR lists.
After the survey results were analyzed, we also tried to determine the role and importance local governments give to technology in their development plans. Four LAC cities were chosen based on the number of questionnaire respondents living in the city. For these four cities, an in-depth analysis of their city development plans was performed.
VI. RESULTS
The following subsections describe the demographic data on participants and results obtained about Smart city technical readiness and smartness of LAC cities, as reported by participants.
A. DEMOGRAPHIC DATA OF THE SURVEY
The questionnaire remained open until the last week of April 2017. We received 154 complete valid responses. Fig. 1 shows the distribution of respondents per country. Although it is not evenly distributed amongst LAC countries, most countries are represented, except small and insular countries in the Caribbean. Table 2 shows the size of the cities with representation in the survey. considered more interesting and therefore, they are reported in Section 6.3 using this categorization.
B. SMART CITY RANKING AS REPORTED BY IESE CITIES IN MOTION INDEX
In this paper, we did not create a new ranking of smart cities for LAC. However, several rankings were considered for our study. Fig. 2 shows the location of the smarter cities in LAC according to the IESE Cities in motion index [6] 
C. SMART CITY TECHNICAL READINESS AS REPORTED BY RESPONDENTS
The first question in the survey addressed the definition of smart cities and auto assessment of the understanding of this concept. Fig. 3 . Shows that 34% of the respondents has a poor or fair understanding of the concept, another 34% has good understanding, and the remaining 32% has either a very good understanding or an excellent one.
Furthermore, an auto assessment of the knowledge of technologies related to smart cities was conducted. The evaluated technologies included: sensors and actuators, internet of things, open data, cloud computing, data analytics, domain modelling, and crowdsourcing. The distribution of technical knowledge on specific technologies is also displayed in Fig. 3 .
Around 8% of respondents have an excellent knowledge of all technologies with a very low variability and around 24% have a very good knowledge of the assessed technologies. Furthermore, around 38% of the respondents have a good understanding of the assessed technologies. The technology with the highest level of knowledge was data analytics, followed by cloud computing. On the other hand, sensors and actuators, and crowdsourcing and collaborative decision making had the lowest level of knowledge. Fig. 4 demonstrates the exiting gap between the level of smartness of LAC cities (considerably low), and the perceived potential benefits from the six dimensions of Smart Cities (deemed considerably high), where each dimension was graded by respondents on a range from 1 to 10. On average, responses are below 6 when participants addressed the current state of their cities. However, the perceived benefits are around 8.5. Most cities in the Region face a similar situation. However, some differences exist due to the city size. As expected, towns are the ones that report less technological smartness, and people from Megapolis report a slightly higher effort on using ICT to address their urban needs and problems. Environment smart applications seem to be the least developed, and Government, Economy, and People are the relative strengths regarding smart development in LAC. Mobility on Megapolis has also received attention. Fig. 5 . shows another perspective of the evaluation of smartness in cities. Each bar in Fig. 5 . shows a dimension segmented in a 10-point scale. One represents the lowest score and 10 the highest. Moreover, the position of the bar in the graph represents the trend in the responses. From Fig.5 . we can interpret that the major part of the responses is lower than the middle point. Furthermore, 9 and 10 had a small number of responses. (100.000-300.000), average responses range from 6 to 8. Large towns regard giving smartness to their cities as less viable. The People dimension is the one reaching the highest punctuation in cities with up to 300.000 inhabitants.
D. SMARTNESS OF LAC CITIES
The viability question is the only one in which participants could decide if they wanted to respond. This decision was driven by the difficulty of the question, since deciding on the technical, economical, and political viability of developing smart applications for most dimensions is very complex. Only 10% of participants felt they could not answer the viability question. We expected a higher rate of no response. We suspect most participants answered this question regarding mainly on technical viability.
Some interesting insights from responses to open questions are the following:
features to a city is not just a matter of installing services or devices; it has to be an integral process. People's needs have to be identified, modeled, understood, and then solutions have to be designed, and prototypes have to be built''
• ''the main difficult obstacle for smart cities is to reach an efficient articulation between the main actors in city management (local government, academia and industry)'' Another interesting finding in the responses is that, in several cities there are isolated smart city initiatives. However, the lack of a governmental approach prevents the growing of these initiatives. Finally, some respondents think that university cities and small cities could be used as laboratory settings because there is less resistance to change. VOLUME 6, 2018
E. TECHNOLOGY IN LAC CITY DEVELOPMENT PLANS
Is technology an important issue in development plans of LAC cities? To answer this question, we reviewed the development plans of four of the cities in which respondents of our questionnaire live. Cities were chosen based on the number of respondents living in them. They are Buenos Aires (Argentina), Medellin (Colombia), Mexico City (Mexico), and San José (Costa Rica).
San José is ranked in the 151st position on the IESE Cities in Motion Index 2017 in the technology dimension. Two development plans of this city for periods 2013-2016 and 2017-2020 were analyzed [32] , [33] . The first one specifies indicators, goals, the responsible local government department, and the period for each project to be executed. The Information Technology Department is frequently mentioned as one of the responsible units. The plan includes the following programs in which technology play a key role:
• Digital city, which refers to offer opportune and effective services to different social actors. The tool for achieving this is a portal allowing citizens to access public information and to write about their needs. This implies integrating the local government network to the one of other institutions.
• Digital government, which consists of improving the local network and the technological platform (software) used to provide services to the citizens. This includes the implementation of enterprise resource planning and customer relationship management tools. Public security management is a major issue on this program.
• Local government planning and management, through the implementation of an integrated management information system.
• Citizen security and social peace, which requires of surveillance technology such as cameras and alarm systems.
• Transparency and communication, which considers promoting the citizen right to information about public management. A virtual forum on the local government web page is used for this purpose. The second plan of this city shows a higher maturity degree; projects related to technology are related to the government and living dimensions. It introduces the concept of axes, which are divided in programs and subdivided in projects. Axes are:
• Equity, solidarity, and human development • Coexistence and peace culture • Competitiveness and environmental responsibility • Smart local government management and leadership The second plan, like the first one, specifies indicators, goals, the responsible local government department, and the period for each project to be executed. The programs in which technology is a key factor are the following:
• Promotion of employment and economic autonomy, which requires the development of a software platform to link offer and demand.
• Improvement of the human habitat, which includes the creation of a digital network for linking all social actors.
• Public libraries and cultural and community information centers which provide access to information and communication technologies (ICT).
• Electronic security, which requires the implementation of a surveillance video system.
• Parking and vehicle traffic control, which includes the use of ticket machines for payment.
• Risk management to guarantee local government service availability and continuity.
• Integral Solid waste management, for which a data base is necessary.
• Smart city, which is related to taking advantage of information and communication technologies (ICT) to improve life quality, efficiency of public services, and economic, social and environmental competitiveness. It also comprises providing self-service kiosks in which citizen can pay taxes and other procedures.
• Financial and managerial strengthening, which embraces the connection of local government and external data bases to improve the decision making, investment budget and accounting processes.
• Digital government to improve service quality and speed up processes provided to citizens. This encompasses offering more on-line services and publishing information about socioeconomic, cultural, and environmental indicators. The San José's development plan for 2017-2020 shows a higher maturity degree when talking about technology; projects are related to the six dimensions: government, living, mobility, economy, people, and environment. It is expectable that city development plans evolve according to new needs and priority perceptions.
Regarding the technology dimension, Buenos Aires is ranked in the 82nd position on the IESE Cities in Motion Index 2017. The only development plan of this city found [34] covers the period 2012-2016 and includes few references to technology. In the development of the plan, civil organizations of the city work jointly with the local government. The points to be highlighted are:
• The city government offers on-line services to citizens.
• Electronic signature has become an important issue, so as the creation of citizen control tools (software applications) to guarantee transparency in the allocation of public funds
• The plan includes the implementation of a monitor and control program to quantify air, water, noise and soil quality. The program establishes mitigation mechanisms. It is expectable that this aspect implies the installation of sensor networks.
• Promoting universal access to a high technology network and creating a free access Wi-Fi network are an important priority in the plan.
• For senior citizens, the local government promotes access and training of information technologies.
• It proposes the creation of a metropolitan data base for collecting economic, social, demographic and environmental indicators, diagnostics, technical studies, and projects for the city and the region. Projects in which technology is included are related to government, people, and environment. Buenos Aires' development plan does not include indicators, goals, nor responsible organizations for any of the projects presented. This situation hinders determining whether the goals have been achieved in the time they should had been ready.
Mexico City is ranked in the 73st position on the IESE Cities in Motion Index 2017 in the technology dimension. The city development plan analyzed on this paper covers the period 2013-2018 [35] . In the plan five axis are defined:
• Equity and social inclusion for human development • Governability, public security and citizen protection • Sustainable economic development • Dwelling and services, public space and environment • Effectiveness, accountability, and fighting corruption The plan has several characteristics that are to be highlighted:
• More than 100.000 citizens participated in a survey in which they exposed the problems affecting them and proposed solutions.
• Different entities from the public administration of the city participated to coordinate actions.
• The approach followed is oriented towards solving people problems and is centered on guarantying people rights.
• Eight factors are defined transversely cross the five axes: -human rights, -gender equality, -citizen participation, -transparency, -innovation, science and technology, -sustainability, -metropolitan development, and -international action. The aspects in the Mexico City plan in which technology is a key factor cover the government, living, mobility, environment, economy, and living dimensions. Some of them are:
• Health, for promoting a higher service quality.
• Culture, for creating content and promoting access to cultural information.
• Women and youth, in order to improve their working profile and their training, and to promote their economic independence and self-employment.
• Public security, to promote crime information exchange among the different entities.
• City competitiveness derived from higher power efficiency and the use of renewable energy sources, among others.
• Water, to improve supply.
• Education, for developing skills which can help people solve problems and improve their quality of life.
• Mobility, including information services, to make traffic on streets safer and faster.
• Telecommuting and telemedicine to improve quality of life and health.
• Local government management, to improve efficiency, to offer public information, to facilitate procedures to citizens, and to reduce corruption.
• Electronic government, to reach a smart, open, agile, and flexible government using information and communication technologies and open data. Medellin is ranked in the 67th position on the IESE Cities in Motion Index 2017 in the technology dimension. The development plan analyzed covers the period 2016-2019 [36] . This is a very extensive document, result of long participative process, which specifies the indicator, the measurement unit, the goal, and the responsible organization for each project. A characteristic of this plan is that projects in which technology is an important factor cover several dimensions: government, living, people, and mobility. They are:
• On-line government to offer services and allow citizen participation. The goal is to improve the relationship between the local government and citizens, providing procedures on-line, allowing more people participation and optimizing the use of information technologies.
• A digital transparent effective and efficient local government organization to serve citizens. This embrace improving the local government technology platform (software, hardware, security, and communications).
• Infrastructure and technology for public security and coexistence. In this case, the technological infrastructure is necessary to manage knowledge that allows a more informed decision-making process and the implementation of technological solutions.
• Management of emergencies and disasters, which includes the development of an emergency attention system based on information and communication technologies.
• A system for the management of health information and knowledge. This embraces the existence of information systems and repositories to guarantee knowledge availability.
• Strengthening of the digital higher education strategy. This encompasses the development of an educational platform based on information technologies with e-learning components and digital interaction.
• Strengthening of the smart mobility system, which would allow citizens to know the state of streets and to inform about public transportation routes and schedules.
• Implementation of information systems in health, including the creation of a network of health services provided by public and private actors, and the development of software applications and digital content with social impact.
• Planning of a smart semaphore network for controlling traffic to improve mobility. This encompasses advancing in the development of the software application which VOLUME 6, 2018 allows planning the semaphore network according to the traffic dynamic.
• Accountability system for social, fiscal, and political control by citizens. The local government web page would be one of the publication means of result reports. Medellin's plan has many references to the integration of the local government information systems with those of external entities in order to improve the decision-making process. Projects in which technology is included are related to government, people, living, and environment.
From the plans of the four cities, we want to highlight that they show great interest from local governments on integrating technology to improve life quality in the territories they administrate. Some remarkable aspects of the plans are:
• They are all different in structure and maturity degree.
Some are more specific when defining goals and indicators.
• Technology plays an important role in all plans; however, devices for interacting with the environment, and more complex decision-making tools such as data analytics and visualization are not mentioned. Technology mostly shows on the way of: -information services for citizen, -information systems for decision making, -software tools for local government service providing, and -public Wi-Fi networks.
• Not all plans include coordination and joint planning between local governments and other entities, be public or private. Some of the technologies necessary for improving efficiency on power and water use cannot be implemented by local governments, because it is not their responsibility and they may not have the required skills.
• Technology use in mobility is still shy. A constraint on this topic can be budget, because technologies for improving this aspect can be expensive. Additionally, some other dimensions may have a higher priority. Smart semaphore systems, parking regulation, and software systems that inform about the state of the streets are example of the few proposals that were found in the plans.
• Public security is an important issue in the cities analyzed. It is a recurrent topic in most plans. Technology for assuring security is a priority.
• Local governments are interested in improving their relationship with citizens, making procedures easier and faster.
• Accountability seems to be an important issue for local governments. In a region victim of corruption like LAC, this can help to increase citizenship confidence on their governing authorities. Technology is a key factor for providing transparency. City development plans are very diverse and tend to address different aspects considered as priority by participative processes. Table 3 shows that not all Dimensions of the Smart City Index [10] are included in each plan. Moreover, the position on the IESE Cities in Motion Index [6] is not correlated with the comprehensiveness of the city development plans. City development plans evolve in time and respond not only to new perceived needs, but also to technical and administrative expertise of local governments.
VII. CONCLUSIONS
Smart cities are a trending topic. Furthermore, many technological advances are focused in technologies applicable in smart cities. The importance of this topic lies in its effect on inhabitants of cities around the world. From quality of life to governmental issues, all aspects related with a city are considered in the application of technologies to create smarter cities.
This paper presents the results of an online survey assessing the smartness of LAC cities and the perceived potential of becoming smart. The participants of the survey were experts in technical areas (e.g., computer science, electrical engineering and other types of engineering). The goal of this research was to understand the reality and expectations of smart cities in LAC countries in six dimensions: government, living, mobility, economy, people, and environment.
The perceived level of smartness of cities was average, around 4.5 on a scale (1-10). However, the potential benefits of becoming smart are evident, 8.2 on a scale (1) (2) (3) (4) (5) (6) (7) (8) (9) (10) , and the perceived level of viability was 6.9 on a scale (1-10). Despite being so positive about viability, some participants highlighted that the establishment of smart cities is an integral process that requires more than technology.
Participants stated that regional and national policies are required to achieve the agreements necessary to boost the proliferation of smart cities. Moreover, an articulation between different actors (e.g., government, industry and inhabitants) is viewed as a requirement. We conducted a search to identify documentation regarding the goals of becoming smart in LAC cities. Unfortunately, the documentation about smart city planning is not always available in all LAC countries, or it is not updated. To find information about efforts in different countries, news or media reports have the largest amount of information. However, these sources of information usually lack systematic approaches, and present mainly either good or bad news about smart cities development, instead of their planning.
Technology plays an important role in the development plans of the four LAC cities that were reviewed. Although plans have different structure, local governments seem to understand the importance of integrating technology into their actions to improve life quality. Technology is a mean for increasing security, collecting and providing information, improving mobility, facilitating the relationship with citizens, and ensuring more transparency.
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